Background and Purpose-Chinese have been reported to have an extremely low prevalence rate of carotid and vertebral artery disease in comparison with whites. Previous studies, however, have been limited to general hospital stroke admission or postmortem series and were prone to selection bias. Extracranial cerebrovascular disease (ECCVD) is associated with coronary artery disease (CAD) in whites. Data associating ECCVD with CAD in Chinese patients are not available. Methods-We studied 153 consecutive Chinese patients with angiographically documented CAD. Duplex ultrasonography was performed to identify any underlying extracranial carotid and vertebral artery disease. Patient demographics; vascular risk factors; history of myocardial infarction, transient ischemic attack (TIA) or stroke; concomitant peripheral vascular disease (PVD); degree of left ventricular dysfunction; and extent and severity of CAD were also noted and analyzed. Results-Significant (Ն50%) stenosis of one or more of the extracranial cerebral arteries was found in 32 patients (21%). The internal and external carotid arteries were involved in 17 of 153 patients (11%) and 19 of 153 patients (12%), respectively. The vertebral artery was involved in 9 of 153 patients (6%) and the common carotid artery in 3 of 153 (2%). Diabetes mellitus, hypertension, a history of TIA or stroke, and PVD were significantly associated with the presence of ECCVD. Conclusions-Significant ECCVD is not uncommon in Chinese patients with CAD, and the prevalence is comparable with that reported in white populations. Patients with a history of diabetes, hypertension, TIA, stroke, and PVD are more likely to have concomitant ECCVD. (Stroke. 1998;29:631-634.)
A therothrombosis of the large cerebral arteries is an important cause of cerebrovascular disease and accounts for 30% to 60% of all ischemic strokes. 1, 2 The distribution and severity of atherosclerotic cerebrovascular disease has been reported to vary among patients of different ethnic origins. [3] [4] [5] [6] [7] [8] [9] Previous studies reported that Chinese stroke patients had more intracranial small-vessel disease than did white stroke patients, whereas extracranial disease was extremely rare. However, these reports were limited by relatively small study sample size 8, 10 or lack of detailed clinical and laboratory (eg, duplex ultrasonography or cerebral arteriography) evaluation for extracranial disease. 9 Another major limitation of any general hospital stroke presentation or autopsy series in developing countries is selection bias. This includes factors relating to the popularity of alternative therapy, difference in economic power and threshold of hospital presentation between males and females, 11, 12 and difference in rates of presentation to and admission by a private versus public hospital. Thus, in Hong Kong, patients with hemorrhagic strokes are more likely to present to and be admitted by a hospital, whereas those with minor strokes or TIAs are more likely to seek treatment from Chinese herbalists or acupuncturists or are refused admission by an overcrowded public hospital. In fact, patients with TIAs have often been excluded from previous series. 8, 9, 11, 12 These patients may have significant extracranial cerebrovascular disease with large artery to small artery embolization as a cause of the TIA or minor stroke.
CAD has been associated with ECCVD in white population series. In patients with CAD, significant ECCVD has been reported to be present in 12% to 28%. [13] [14] [15] [16] [17] [18] There have been no similar studies in Chinese patients with CAD. The objectives of this study are therefore to (1) determine the prevalence, distribution, and severity of ECCVD in Chinese patients with CAD and (2) identify the clinical variables associated with ECCVD.
Subjects and Methods
We included in this study 153 consecutive patients presenting to our center for diagnostic cardiac catheterization who had angiographically proved CAD. A detailed history was taken and physical examination performed by one of two physicians (W.H.C. and D.S.W.H.). Data collected included age, sex, history of cigarette smoking, and presence of diabetes mellitus, hypertension, hypercholesterolemia (defined as pretreatment fasting total cholesterol level Ն5.4 mmol/L), TIA, stroke, and PVD. The overall patient characteristics are summarized in Table 1 .
All patients underwent coronary angiography and left ventriculography by the transfemoral route. A biplane technique was used, and each coronary artery was studied by at least two different projections. CAD was defined as Ն50% luminal diameter stenosis of one or more of the major epicardial coronary arteries. The extent and severity of CAD as well as the left ventricular systolic function were noted. Ultrasonographic assessment of the extracranial carotid and vertebral arteries was performed in every patient. An Accuson duplex ultrasound system (128XP/10) with a 5-MHz scanning probe was used. The duplex examination was carried out by a single ultrasonographer, and the results were interpreted independently by two different readers. Peak systolic velocities of Ն1.25 m/s and Ն1.4 m/s were used to define the presence of a lesion in the carotid arteries of Ն50% stenosis and Ն80% stenosis, respectively. 19 A focal velocity increase of Ͼ0.4 m/s in peak systole accompanied by disturbed flow in the adjacent (downstream) portion of the vessel was used to define the presence of a vertebral artery lesion of Ն50% stenosis. 20, 21 Statistical analysis was performed using the 2 test. A value of PϽ.05 was considered statistically significant.
Results
Significant (Ն50%) stenosis of Ն1 extracranial cerebral arteries was found in 32 patients (21%; Table 2 ). The lesions were located in the common carotid artery in 3 of 153 patients (2%), the ICA in 17 of 153 patients (11%), the external carotid artery in 19 of 153 patients (12%), and the vertebral artery in 9 of 153 patients (6%). Bilateral ICA stenosis was found in 3 patients (2%). Nine (6%) patients had Ն80% stenosis in one or both of the ICAs. The characteristics of patients with and without ECCVD are shown in Table 1 . Diabetes mellitus, hypertension, and a history of TIA, stroke, and PVD were significantly associated with the presence of ECCVD.
Discussion
Many published series have reported on the differences in ECCVD between whites and Orientals. [3] [4] [5] [6] [7] [8] [9] An angiographic study 4 in Japanese stroke patients showed that extracranial ICA lesions were less frequent and milder in Japanese than in Americans, whereas intracranial disease was more common in Japanese. Studies in Chinese patients with TIA or ischemic stroke 3, 7, 10, 22 have reported a 9% to 30% prevalence of extracranial carotid disease, as opposed to 30% to 60% in white patients. An autopsy series in Hong Kong Chinese 8 revealed extracranial carotid artery stenosis of Ն50% in 18% and total occlusion in 2% of the cases. This is much lower than the corresponding figures of 40% and 8% to 11% reported in two white population series. 23, 24 Small sample size and selection bias are major limitations of these studies. In addition, hemorrhagic strokes are often overrepresented in hospital-based series, because patients often present with more severe symptoms, such as headache, vomiting, and loss of consciousness. 25 This is all the more important in developing countries, because patients with milder or transient symptoms tend to be turned away by overcrowded public hospitals or seek alternative treatment from herbalists and acupuncturists.
In our study, instead of performing another stroke or autopsy series we took a different approach to address the impression that ECCVD is rare among Chinese. It has been well reported that ECCVD is associated with CAD. In four studies in white patients [13] [14] [15] [16] on the prevalence of carotid artery disease among patients with CAD, significant (defined as Ն50%) ICA stenosis was found in 12% to 28% of the patients. When a definition of Ն80% was used, the prevalence of ICA stenosis was reported to range from 6% to 9%. 17, 18 In our study, we found a prevalence of 11% and 6% when Ն50% and Ն80%, respectively, were used to define significant ICA stenosis. Thus, the prevalence of significant ICA stenosis in our cohort is comparable with those reported in series examining white patients, and significant ECCVD is definitely not rare among Chinese. This is in accord with two recent studies 26 26 In a recent study on Taiwan patients with cortical infarcts, 27 ipsilateral ICA stenosis of Ն50% was present in 32% of the cases. This compares with the findings of two studies in white patients that 37% of the patients with cortical infarcts 28 and 41% of those with nonlacunar infarctions 29 had ipsilateral ICA stenosis of Ն50%. Increased affluence and westernization of lifestyles in our region could partly explain the rising prevalence of ECCVD in Chinese and Japanese. 26 Another explanation is increased diagnosis and detection as a result of a lower threshold of presentation to and admission by hospitals in these countries, in turn resulting from improved public education and increased health spending. Availability and improved treatment for ECCVD in these countries over the last two decades may have also played a part. All these factors could explain the rising prevalence of atherosclerotic disease in the extracranial cerebral arteries in Chinese. Among patients with CAD in our series, diabetes, hypertension, TIA/stroke, and PVD were identified as predictors of concomitant ECCVD. This is also in accord with two other studies that found TIA/stroke and PVD to be significantly associated with severe carotid stenosis.
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Limitations
Duplex scanning is an accurate, noninvasive method for identifying significant carotid artery disease. A sensitivity of up to 95% and specificity of up to 90% have been reported. 30 -33 In our vascular laboratory, a peak systolic velocity of Ն1.25 m/s as a cut point in identifying carotid artery stenosis of Ն50% is associated with a sensitivity of 90% and specificity of 95%. A peak systolic velocity of Ն1.4 m/s as a cut point in identifying carotid artery stenosis of Ն80% is associated with a sensitivity of 95% and specificity of 95%. These figures were based on an analysis of 80 consecutive cases in which each patient had undergone both angiography and duplex scanning in our center.
Although the role of ultrasound in the assessment of vertebral artery disease is less well defined and the accuracy of duplex scanning in identifying vertebral artery disease is lower than that of carotid artery disease, sensitivities of 73% to 76% and specificities of 94% to 97% have been reported in two large series. 21, 34 In any case, the relatively poor sensitivity of duplex scanning in identifying significant vertebral artery disease could only have underestimated the true prevalence of ECCVD, further emphasizing that ECCVD in Chinese is not as rare as previously thought.
This study addressed only the prevalence of ECCVD among Chinese patients with CAD, not the prevalence in the general population or stroke population. Relatively few statistics are available on the prevalence of CAD in Chinese. Although the prevalence of CAD among Hong Kong Chinese has been reported to be lower than that in white populations, 35 one autopsy series 36 found the incidence of atherosclerosis among Hong Kong Chinese to be comparable with that in Western populations. Local cardiologists have also noted an increasing demand for coronary care units, coronary angiography, angioplasty, and surgery. For example, the demand for coronary angioplasty in Hong Kong (500 procedures per million population per year) is comparable with that in many European countries. 37 Nevertheless, many patients who suffer stroke or TIA do not have concomitant CAD. Significant racial difference in the prevalence of ECCVD among stroke patients may still exist. Thus, caution should be exercised in generalizing these results to the general population.
In conclusion, in contrast to previous reports, we find that significant extracranial atherosclerotic cerebral arterial disease is not uncommon in Chinese patients with CAD. The prevalence of 21% is comparable with those reported for white populations. This is in accordance with two recent studies 26, 27 in patients of Asian origin that suggest a rising prevalence of ECCVD in Japanese and Taiwan Chinese stroke victims. Among patients with CAD, clinical variables such as diabetes, hypertension, TIA, stroke, and PVD were predictive of concomitant extracranial cerebrovascular disease. These findings are also in accord with those reported in studies in white patients.
